The objectives of this study were to develop the Self-Awareness of Falls in Elderly (SAFE) scale and test its reliability and validity among elderly inpatients. A cross-sectional study design and convenience sampling were used to test the validity and reliability of the SAFE scale. Explanatory factor analysis and confirmatory factor analysis yielded an acceptable goodness of model fit, confirming the 21 items in the SAFE scale that were distributed among four factors: awareness of activity safety and environment, awareness of physical functions, awareness of medication, and awareness of cognitive behavior. The values of interrater reliability and Cronbach's alpha were at least .70, indicating that reliability of the SAFE scale was acceptable. The SAFE scale is the first instrument to measure self-awareness of fall risk among high-risk groups. Further management and fall prevention can then be designed to reduce the incidence of falls among elderly people in clinical care.
Introduction
Falls are common and potentially fatal for elderly patients during hospitalization worldwide (McInnes, Seers, & Tutton, 2011; Tinetti et al., 2008) . The global proportion of deaths caused by falls to total hospital deaths was estimated to have increased by 114.3%, and that of fall-associated deaths to total deaths increased by 43.1% (Stevens & Rudd, 2014) . In addition, data from the 2011-2012 California Health Interview Survey revealed that 12.6% of older Californians, corresponding to 556,000 individuals, had fallen more than once during the previous year (Wallace, 2014) . The Taiwan Joint Commission on Hospital Accreditation reported that falls were the second most common events reported in the Taiwan Patient Safety Reporting System, of which adults aged ≥65 years accounted for 39.2% (Taiwan Joint Commission on Hospital Accreditation, 2013). The consequences of a fall for elderly patients can be loss of quality of life, disability, institutionalization, high rates of morbidity and mortality, and high health care costs (Close et al., 2012; Hartholt et al., 2011) . Furthermore, those who have fallen more than once are at the highest risk of injury and further falls. Thus, preventing elderly inpatient falls is clinically vital.
Studies have confirmed various objective risk factors for falls in the elderly population, including personal characteristics (e.g., age, sex, marital status, and education), medication, physical functions, cognitive behavior, and environmental factors (Alamgir et al., 2015; Hignett, Sands, & Griffiths, 2013; A. R. Huang et al., 2012; Letts et al., 2010) . Recently, the importance of self-rated risk of fall for the elderly people has been proposed, and subjective risk perceptions and a fear of falling are significant risk factors for falls among older populations (Dykes et al., 2010; Gazibara et al., 2017; Verghese, 2016) . Moreover, McInnes et al. (2011) conducted a metaethnography of qualitative studies on elderly people's opinions on their falling risk and discovered that the elderly people considered falls as unpredictable and uncontrollable and often rationalized the probabilities of fall while neglecting the risk. Those with a low self-awareness of risk of fall are unable to completely follow the fall prevention strategies, which increases the occurrence of falls. Therefore, in addition to objective assessment of risk of fall, assessing selfawareness of risk of fall in elderly people may effectively help care staff to prevent falls during clinical care.
Until now, various objective physical performance tests have been used to screen for fall risk in older people (Shimada et al., 2009; Tiedemann, Shimada, Sherrington, Murray, & Lord, 2008) . However, frail elderly inpatients may not receive these physical performance tests during hospitalizations. In addition, numerous instruments such as the St. Thomas's Risk Assessment Tool in Falling Elderly Ynpatients (STRATIFY), the Hendrich II Fall Risk Model (HFRM), and the Morse Falls Score (MFS) have been used to assess the group at a high risk of fall during clinical care (Wei, 2008) . These tools assess falls in multiple domains and easily assess and identify the probability of fall in the elderly people (Akyol, 2007) . Nevertheless, these tools are used according to the care staff's perspectives; the individual perception of the occurrence of fall in the elderly inpatients cannot be examined through these instruments. Older people with a higher awareness of falls would have a higher probability of adherence to preventive strategies of falls (T. T. Huang, Chung, Chen, Chin, & Wang, 2016; Schoenfelder, 2000) ; however, few instruments can examine the subjective perception of risk of falls. Thus, an appropriate instrument to measure the self-awareness of risk of fall in the elderly inpatients must be developed.
The objectives of this study were to develop a scale for measuring selfawareness of risk of fall in the elderly people and investigate its validity and reliability. The patient-oriented Self-Awareness of Falls in Elderly (SAFE) scale combined with other fall assessment methods can be helpful for the identification of high-risk groups of fall and to increase the prediction of falls in the elderly inpatients during hospitalization.
Method
The SAFE scale was developed in two phases. Table 1 presents a descriptive summary of the procedures.
Phase I: Development of SAFE Scale
An extensive literature review was performed to compile a list of risk factors of falls in elderly inpatients, such as physical functions, cognitive behavior, medication, and environmental factors. In-depth interviews were then conducted on the experiences of five elderly people at a high risk of falling to identify their awareness levels of and thoughts on falling. A group of experts comprising two gerontologists, two senior registered nurses of gerontology, and a nursing expert familiar with tool development were then invited to evaluate the content validity of the scale. The content validity index (CVI) was used to quantify the scale's validity. A CVI rating of >.80 indicated validity (Polit, Beck, & Owen, 2007) . Note. CVI = content validity index; CR = critical ratio; EFA = explanatory factor analysis; CFA = confirmatory factor analysis; RMSEA = root mean square error of approximation; SRMR = standard root mean square residual; CFI = comparative fit index; NNFI = nonnormal fit index; IFI = incremental fit index.
Phase II: Psychometric Analysis of the SAFE Scale
Study design and participants. A cross-sectional study design was used, and convenience sampling was conducted to investigate the reliability and validity of the SAFE scale. All participants were recruited from the inpatients of three medical university hospitals in Northern Taiwan. The participant inclusion criteria were as follows: (a) age more than 65 years, (b) high-risk groups of falls identified using validated instruments (i.e., STRATIFY, HFRM, and MFS) by a primary nurse within 24 hr of admission, (c) no previous mental disorder diagnosis, (d) capability of independently performing daily life functions, and (e) normal cognitive function with the capability of communicating in Mandarin or Taiwanese.
Measurements. The measured variables comprised demographic characteristics (age, sex, marital status and education level, and cause of hospitalization) and previous fall experience. To determine fall experience, the study participants were asked whether they had experienced fall in the previous year (yes or no). The response was further confirmed by their caregivers to identify its reliability.
Data collection.
A trained research assistant fluent in both Mandarin and Taiwanese was responsible for data collection. Once all study participants were confirmed to meet the inclusion criteria, the research assistant invited the patients to undergo a 30-min face-to-face interview to complete the questionnaires. The interview was conducted in a safe, comfortable, and undisturbed environment.
Data analysis Validity
Construct validity. Validation of the SAFE scale was tested using exploratory factor analysis (EFA) and confirmatory factor analysis (CFA). EFA is used to identify the underlying relationships between the measured variables, which confirm an appropriate factor structure. A CFA is a special type of factor analysis used to test whether the data fit a hypothesized measurement model. It confirms whether the model fit could provide a robust factor structure, which achieves a more favorable construct validity. For the development of a new instrument, the appropriate process is first adopting EFA to identify the factor structure and subsequently using CFA to confirm the model fit of the suggested factor structure (An, Hong, & Kim, 2011; Hurley et al., 1997) . First, the study participants were divided into two groups: testing group and validation group. In the testing group, EFA with principal axis factoring and orthogonal Varimax rotation was used to test the factor structure of the scale. An eigenvalue of >1 was used to identify the number of factors. A factor loading of 0.40 was used to identify whether an item represented its factor satisfactorily (Ford, MacCallum, & Tait, 1986) . After confirmation of the factor structure, CFA was performed using LISREL 8.70 (Scientific Software International, Skokie, IL, USA) to examine the model fit of the factor structure in the validation group. Various criteria were used to evaluate the goodness of fit: (a) factor loading degree of significance and residual variances that were positive for each item; (b) the comparative fit index (CFI), nonnormal fit index (NNFI), and incremental fit index (IFI) indicated a good model fit when they exceeded 0.90; (c) the root mean square error of approximation (RMSEA) indicated an adequate fit when it was <0.08; and (d) the standard root mean square residual (SRMR) indicated a good fit when it was <0.80. Modification indices (MIs) were used to examine the parameter misfit and identify the goodness of model fit. An MI value >20.0 indicates that the relationship between items should be revised (Bagozzi & Yi, 1988; Hu & Bentler, 1999) .
Concurrent validity.
In elderly patients, self-perceived risk of fall is correlated with the prior occurrence of falls and those with no history of fall were more likely to have low awareness of risk of fall (Hughes et al., 2008; Verghese, 2016) . Thus, the concurrent validity was evaluated by examining the statistically significant correlation between the fall risk awareness levels of elderly patients and frequency of fall during 1 year. The Pearson's correlation was used to examine the concurrent validity, and statistical significance was defined as p < .05.
Reliability. The reliability of the SAFE scale was determined through its interrater reliability and internal consistency, which was assessed using Cronbach's alpha coefficients. Both values of interrater reliability and Cronbach's alpha coefficients being .70 or higher indicate the SAFE scale has appropriate reliability across items and respondents.
Ethical considerations. This study was approved by the joint institutional review boards of the three medical university hospitals (No. 201112008) . When recruiting research participants, the research assistant briefly and clearly explained the research objectives and their rights to confidentiality and anonymity. The participation intention of the patients was fully respected, and the decision of whether to participate in this study was not related to their subsequent treatment.
Results

Phase I: Development of the SAFE Scale
Identification of the SAFE scale. The primary version of the SAFE scale comprised 35 items, which were included from the literature review and in-depth interviews for the elderly population. A 5-point scale was used to rate awareness levels, ranging from 1 (strongly agree) to 5 (strongly disagree); a higher score indicated a high level of fall risk awareness.
Content validity. According to experts' examination, five inappropriate items were suggested to be deleted by all experts. The CVIs of the remaining 30 items were higher than 0.8, with an average CVI of 0.95, which indicated that no items required further revisions.
Phase II: Psychometric Analysis of the SAFE Scale
A cross-sectional study was conducted to recruit study participants from January 2012 to January 2013 and a total of 600 elderly inpatients participated and completed the questionnaire. The average age of the participants was 70.22 years, and the average length of hospital stay was 8.17 days. During the previous year, 208 (34.7%) of them had fallen at least once. More male patients (315, 52.5%) were recruited than female patients, and most respondents were married (87.7%). A total of 329 respondents had an education level of junior and senior high school or higher (54.8%). The hospitalization of most respondents was attributed to medical diseases (77.5%), and most of them had neurological system diseases ( Table 2) .
The frequency differences in demographic and disease characteristics between the testing sample and validation sample were further compared. Results showed that the demographic and disease characteristics of the two groups were not significant in demographic and disease characteristics (p > .05; Table 2 ).
Validity
Construct validity. EFA confirmed that the 30 items could be categorized into four factors; however, four items in these attributed factors were indicated as poor with a factor loading less than 0.40 and hence deleted. After deletion of the four items, the remaining 26 items were attributed to similar four factors. According to the factor structure identified using EFA, CFA was used to test the goodness of fit of the model structure. The first version of the SAFE scale exhibited a poor model fit (χ 2 /df = 4.21, RMSEA = 0.104, SRMR = 0.101, CFI = 0.92, NNFI = 0.91, and IFI = 0.92). After deletion of the poor items based on the MI value, the revised four-factor model composed of 21 items had an acceptable fit (χ 2 /df = 2.51, p < .001, RMSEA = 0.072, SRMR = 0.067, CFI = 0.96, NNFI = 0.95, and IFI = 0.96). The factor loadings of all items in the model ranged from 0.31 to 0.96, which indicates that each item was well represented by its attributed factor. Based on the model structure, the four factors together accounted for 61.15% of the variance. Factor 1 named "awareness of activity safety and environment" consisted of eight items. These items accounted for 19.73% of the variance, and factor loadings in each item ranged from 0.49 to 0.86. Factor 2 consisted of six items, all of which were physical functions and had factor loadings between 0.59 and 0.77; together, they accounted for 18.94% of the variance. Factor 2 was named "awareness of physical functions." Three items on medication were identified for Factor 3, with factor loadings between 0.75 and 0.81 and accounting for 11.96% of the variance. Factor 3 was named "awareness of medication." Factor 4 contained four items on cognitive behavior with factor loadings between 0.54 and 0.80; it explained 10.52% of the variance and was named "awareness of cognitive behavior" (Table 3) .
Concurrent validity.
The correlation between the occurrence of falls in the participants in the previous year and the mean score obtained using the SAFE scale was tested. Significant negative correlation was observed with r = −.71 (p < .001). Therefore, elderly patients who had experienced more falling incidents in the previous year had lower self-awareness of fall risk, which indicates that the SAFE scale demonstrated acceptable concurrent validity.
Reliability. Cronbach's α coefficient for the entire SAFE scale was 0.81. Cronbach's α coefficients for the four subscales were .85, .86, .92, and .70, respectively, indicating adequate internal consistency across items. Regarding the interrater reliability of SAFE scale, the total scale was .83 and the four subscales were .84, .86, .92, and .70, respectively, demonstrating appropriate level of consistency across respondents.
Discussion
This is the first study to develop a specific instrument for examining the selfawareness of risk of fall in elderly inpatients. The components of the SAFE scale indicated the critical features of risk of fall in elderly inpatients comprising four factors: awareness of activity safety and environment, awareness of physical functions, awareness of medication, and awareness of cognitive behavior. The results were consistent with those of previous studies, which reported similar risk factors for the occurrence of falls in the older population during hospitalization (Chuang, Wang, Lin, & Huang, 2008; Rubenstein, Josephson, & Osterweil, 1996) . Compared with current instruments that examine risk groups of falls from the care staff's perspective, the SAFE scale has a completely patient-oriented perspective. McInnes et al. (2011) discovered that clarifying elderly people's understanding of why falls occur and increasing their awareness of their fall risk are critical to effectively prevent them from experiencing falls. Thus, combining the newly developed SAFE scale with the current instruments may be helpful in identifying risk groups of self-unawareness of risk of fall and then effectively increasing the prevention of fall among elderly inpatients.
This study adopted a rigorous procedure in validating the SAFE scale. EFA was used to identify an appropriate factor structure. CFA was used to verify the factor structure of the SAFE scale and to confirm items that reflected its attributed concepts. The final model attained an appropriate model fit and satisfied the criteria of validity and reliability; thus, the SAFE scale was confirmed as a valid instrument for measuring self-awareness of risk of fall in elderly inpatients. In addition, the SAFE scale with only 21 items is short, easy to complete, and requires simple interpretation by care staff; hence, it could be easily adopted in routine clinical care. Furthermore, for items that consistently scored relatively low for patient awareness, specific interventions or education can be provided immediately to prevent elderly inpatients from falling. Factor 1 measures the awareness of elderly patients regarding their activity and environmental safety. Activity and environmental fall risks (i.e., unwillingness to use a handrail or walker and getting up from bed immediately) are often overlooked by elderly people (C. M. Li & Chen, 2005 ; L. R. Li & Shen, 2008; McInnes et al., 2011; Tseng et al., 2012; Wang, Chen, & Song, 2010) . In addition, older people experience new environments may increase the risk of fall, particularly at admission during hospitalization (World Health Organization, 2004) . A meta-analysis confirmed that environment interventions could reduce the occurrence of fall and improve the safety of older patients during hospitalization (Kim & Jeong, 2015) . Thus, our study might further highlight the importance of assessing self-awareness of risk of falls by considering that environmental safety facilitates the effective fall prevention in elderly inpatients.
The second factor of the SAFE scale, awareness of physical functions, evaluates whether elderly patients are aware of the aspects of their physical condition that could cause falls, such as dizziness, poor vision, difficulty in hearing, the use of a walker, unstable steps, and unsatisfactory sleep. Hignett et al. (2013) analyzed the 2005-2008 U.S. national incident data and found that factors causing inpatient falls included dizziness, vision deficits, hearing impairment, and medications. Heinimann and Kressig (2014) reported that because of aging or its pathological consequences, elderly people tend to develop sarcopenia, imbalance, and gait disorders, which can induce falls. In addition, elderly people often overlook these physical conditions when engaging in physical activities, thus increasing their falling risk (Harrison, Ferrari, Campbell, Maddens, & Whall, 2010) . Therefore, determining selfawareness of physical condition is essential for the estimation of fall risk. The subscale may be suitable for frail elderly people who cannot receive physical performance examinations to assess the risk of fall. Additional studies with a more effective design to address this issue are warranted.
Factor 3 of the SAFE scale assesses whether elderly patients are aware of the risk of falling caused by the medications they take. Taking four or more types of medication is fairly common among elderly people because they often have multiple diseases (Crentsil, Ricks, Xue, & Fried, 2010) . After taking medications, elderly patients can experience pharmacological effects such as a diuretic effect or diarrhea. When they get out of bed to use the restroom, they may be affected by other adverse drug reactions, such as dizziness, movement disorders, and slow reactions, which can decrease their physical stability. In addition, Sadowsk, Jones, Gordon, and Feeny (2007) observed that of all the factors, patient awareness of medication effects is the lowest; consequently, patients are most likely to fall because of the effects of their medication. Evaluating medication effect awareness is therefore crucial to fall prevention.
Factor 4, named awareness of cognitive behavior, examined elderly inpatients' cognitive behaviors for fall prevention. Most elderly people may be unwilling to receive assistance from others to sustain their self-esteem built upon independency (McInnes et al., 2011) . Moreover, Ku (2010) identified a high correlation between falls and two items "elderly patients do not believe that they will fall" and "elderly patients do not like to bother other people when getting out of bed." Those who held such beliefs tended not to take precautions to reduce the risk of fall (Hughes et al., 2008) . Thus, assessing whether elderly patients recognize and accept the fact that they belong to a group at a high risk of falling, and whether they are willing to receive assistance, is critical. Understanding the cognitive behaviors could increase the probability of adherence to fall preventions in elderly inpatients.
This study used rigorous methods to develop the SAFE scale for identifying the self-awareness of fall risk in elderly inpatients, and its reliability and validity were confirmed. Some limitations of the scale should be mentioned. First, the study adopted convenience sampling to recruit only Taiwanese elderly inpatients without cognitive impairment. Therefore, the scale may not be generalizable to all inpatients or non-Chinese speaking populations. Second, the SAFE scale was tested using only inpatients. Future studies should recruit a wider range of participants, such as community-dwelling elderly people, to increase the scale's applicability. Finally, the sensitivity and specificity of the SAFE scale for the prediction of the occurrence of falls could not be further examined because of limited hospitalization and the cross-sectional design of the study. Future studies should adopt an appropriate study design and a large number of measurements to record the occurrence of falls to determine the sensitivity and specificity of the SAFE scale.
Conclusion
This study confirmed that the SAFE scale is a reliable and valid instrument for assessing self-awareness of fall risk among elderly inpatients. The SAFE scale consists of 21 items categorized into four factors: awareness of activity safety and environment, awareness of physical functions, awareness of medication, and awareness of cognitive behavior. It is an easy-to-operate instrument and is convenient for identifying high-risk groups with low awareness of falls. Combining the SAFE scale with other fall assessment tools can help care staff in effectively evaluating the self-awareness of risk of fall in elderly inpatients and providing appropriate preventive strategies.
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